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Knowledge of chiropteran reproduction increased sufficiently after
Allen's (1939) review of this subject so that Asdell (1964) could
present a systematic and somewhat comparative account of breeding
periods and number of young produced. Brosset (1966) briefly discussed some general and secondary aspects of bat reproduction. A
continued accumulation of reproductive data strengthens some of our
concepts and necessitates our alteration of some views. Fragmentary
information from a reasonable variety of species indicates greater
variability in chiropteran reproduction than would seem the case from
the few detailed studies published.
TERMINOLOGY

The terms mating, mating season, breeding, breeding condition,
breeding season, breeding period, and with young are less than descriptive, and vary considerably in meaning. These and other terms are
defined as follows:
Breeding.-Refers to the production of young and all attendant thereto.
Breeding period or season.-The period of reproductive activity.
This term should not be confused with parturient season.
Copulation.-The union of a male and female for the purpose of
transfering spermatozoa.
Delayed development.-The
blastocyst implants in the uterine
endometrium but development ceases or proceeds very slowly for a
period of more than 1 month following implantation.
Delayed f ertilization.-Fertilization takes place more than 1 week
following copulation.
Delayed implantation.-The
blastocyst remains free in the uterine
lumen for a period of more than 2 weeks after entering the uterus.
Mating.-The pairing of a male and a female for a period of time
exceeding that required for copulation.
Monestrous.-Having one estrus per year.
Monotocous.-Producing one young per pregnancy.
Parturient season.-The season during which parturition occurs.
Polyestrous.-Having more than one estrus per year.
Polytocous.-Produci□g more than one young per pregnancy.
Postpartum estrus.-An estrus following parturition without an intervening anestrum.
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Pregnant.-Describes
a female with a developing young (from
zygote to fetus) in her reproductive tract.
With young.-A postpartum female with her young in attendance.
THE MECHANICS

OF REPRODUCTION

Males
The time required for sexual maturity is known for so few species
that no general statement is possible. Sexual maturity is attained in the
second year for Myotis lucifugus and M. grisescens (Miller, 1939),
Pteropus scapulatus and P. poliocephalus (Nelson, 1965a), Miniopterus schreibersii (Dwyer, 1963a), and Tadarida cynocephala (Sherman, 1937). Males of Eptesicus fuscus mature during their first summer
(Christian, 1956) as do males of Plecotus auritus (Stebbing, 1966).
Although spermatogenesis produces some spermatozoa, young male
Plecotus townsendii probably do not copulate until their second year
(Pearson et al., 1952).
Matthews (1942) described the genitalia of a number of African
bats. Wimsatt & Kallen's (1952) detailed anatomical study of the
penis of Myotis lucifugus revealed that this bat could move its penis
independently of its body. Hamilton (1949) described the bacula of
14 species of North American vespertilionids and Davis ( 1947)
described the bacula of some species of Pteropus.
The testes are abdominal much of the time but may descend periodically. The testes of Pteropus poliocephalus are normally abdominal but
descend in response to high ambiant temperature (Nelson, 1965a).
Testes are sometimes reported to be inguinal for a species but I believe
this is neither permanent nor characteristic for any species. The
epididymides provided for the storage of spermatozoa; thus their size
varies in response to spennatogenesis. A baculum is characteristic of
many species and is situated, at least partly, in the glans penis dorsad
to the urethra.
For those bats living in the north temperate zone, spermatogenesis
is seasonal and occurs in late summer and early autumn or in late
winter and early spring. Once produced, the spermatozoa are stored
in the epididymides and the testes regress in activity. The period of
storage depends on the species and its reproductive behavior. Many
species have no fixed breeding period and the males of these species
usually produce spermatozoa throughout the year although Pteropus
geddiei is an exception: spermatogenesis is seasonal, but spermatozoa
are stored and remain viable throughout the year (Baker & Baker,
1936). Pteropus poliocephalus has a fixed breeding season and seasonal
spermatogenesis, but spermatozoa are stored throughout the year in
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the epididymides (Nelson, 1965a and 1965b). The same is true for
Eptesicus fuscus (Phillips, 1966). The males of some species having
cyclical spermatogenesis store spermatozoa for a considerable time, but
males of other cyclical species store spermatozoa only temporarily.
Rhinopoma kinneari produces spermatozoa at a maximal rate from
October to January while it is hibernating (Kumar, 1965), but this is
not characteristic of most hibernating bats.
Females
Females of most species having a single annual breeding cycle
probably breed during the first breeding season following birth; but
Stebbing (1966) reported that females of Plecotus auritus (an Eurasian
vespertilionid) breed first during their second year, as do Pteropus
poliocephalus and P. scapulatus (Nelson, 1965a), Indian Rhinopoma
kinneari (Kumar, 1965), Pipistrellus pipistrellus (Deanesly, 1939),
Miniopterus schreibersii (Dwyer, 1963a), and Miniopterus australis
(Dwyer, 1967). I suspect that females of most polyestrous species
attain sexual maturity shortly after the time they become morphologically mature.
Some species (particularly monestrous, colonial species) have only
a single functional ovary, usually the right one. All such species have a
bicornuate uterus but normally only the right horn is functional. The
nonfunctional ovary often produces ova but does not shed them. Both
ovaries are normally functional for polyestrous and non-colonial, monestrous species. The uterus is simplex in all phyllostomids except the
Chilonycterinae, but is bicornuate in all other families and the Chilonycterinae. Ovulation alternates from one to the other ovary in species
having two functional ovaries and implantation usually alternates
between cornua of species having bicornuate uteri.
The anestrous uterine endometrium consists of a single layer of cells
that undergo rapid hypertrophy and division as estrus approaches.
Estrus results in pregnancy, and implantation of the blastocyst is followed by cytolysis of much of the uterine endometrium. Parturition is
followed by either an anestrum or a postpartum estrus. Anestrum
follows parturition in monestrous species but its duration is variable.
The reproductive cycle of some monestrous species consumes the entire
year and anestrum is short lived. Holarctic vespertilionids are monestrous, and those that hibernate probably spend the winter in a state of
submaximal estrus, as does Myotis lucifugus (Reeder, 1939). In polyestrous species, a postpartum estrus follows parturition-Wimsatt
&
Trapido (1952) found no evidence of an anestrum for Desmodus
rotundus.
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Mating
I suspect that mating occurs only among noncolonial, predatory bats
such as Vampyrum spectrum and Chiropterus auritus (both phyllostornids). I have found that these species seem to occur most often in
parties of two ( one male and one female) and three ( one male, one
female, and one juvenile).
Copulation
Published observations of copulating bats are few: Bhatt, 1942;
Dearborn, 1946; Dwyer, 1966; Hall, 1962; Nelson, 1965a; and Pearson
et al., 1952 constitute a majority. I suspect the males of most species
actively seek females and copulate rather unceremoniously, although
Pearson et al. (1952) described a brief, precopulatory courtship
behavior for Plecotus townsendii, which in the case of this species may
be only academic, since males habitually copulate with hibernating
females continually through the winter. Based on observations by Pearson et al. of captive specimens, a male approaches a female from the
front; embraces her with his wings; and vigorously rubs his snout over
her face, neck, forearms, and ventral surface for a period sometimes
exceeding 1 minute before attempting to mount the female from the
rear-an attempted mounting does not necessarily follow a period of
nuzzling. Hall (1962) described copulating behavior for Myotis soda/is
in which a male caught a female, held her with his teeth by gripping the
back of her neck, and further restrained her with his wings. Male
Rhonolophus megaphyllus also mount females from the rear (Dwyer,
1966b). Only one species, Pteropus poliocephalus, is reported to copulate venter to venter (Nelson, 1965a). The sexes of many species
segregate, except during the copulating season. When the sexes of
Pteropus poliocephalus congregate for copulation, the males establish
territories which serve this purpose (Nelson, 1965a).
Gestation
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Macrotus waterhousii californicus, a Nearctic phyllostornid, results in
an extended gestation of about 8 months. A gestation period of 9 to
11 months results from delayed implantation of the blastocyst in the
African pteropid, Eidolon helvum (Mutere, 1967). Intraspecific variation in the duration of gestation (ranging from 56 days to 100 days)
for Plecotus townsendii, a hibernating vespertilionid, results from
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variable ambient temperature during gestation (Pearson et al., 1952).
Ovulation may be spontaneous in most species but is apparently
induced in the Indian Rhinolophus rouxi (Ramakrishna, 1950). Polyestrous and some monestrous species copulate at the time of ovulation,
but Holarctic vespertilionids and rhinolophids may copulate in the
autumn and store spermatozoa during the winter. Vespertilionids store
spermatozoa as a sperm mass in the uterine lumen, whereas some
rhinolophids possess a uterine pocket for the purpose of sperm storage.
The ovum is fertilized in the upper portion of the oviduct.
The fertilized and dividing ovum proceeds down the oviduct by means
of tubal contractions with the aid of cilial waves. The cell mass enters
the uterine lumen in the morula or blastocyst stage and continues
development for a short period before implantation. The blastocyst may
generally implant as a relatively advanced trophoblast in which the
primitive amnion is forming by cavitation. The embryonic disc makes
first contact with the uterine endometrium whether implantation is
superficial or interstitial. Also, endometrial cells are eroded away by
cytolysis to a varying degree, depending on whether implantation is
superficial or interstitial. A decidua capsularis is present in cases of
interstitial implantation, but lacking in those of superficial implantation.
The trophoderm of the implanting blastocyst becomes syncytial and
indistinguishable from the syncytiotrophoblast, which forms a temporary
roof for the embryonic disc in those species which form a primitive
amnion by cavitation and a definitive amnion by upgrowth and fusion
of the peripheral edges of the embryonic disc. Implantation is antimesometrial for most species, but is lateral for at least some molossids
and fundal for at least some phyllostomids.
Those bats for which the type of placental barrier is known have an
endotheliochorial barrier with the possible exception of the Molossidae
during later stages of gestation-see Wimsatt (1958) for a discussion
of this interpretation. During early stages of gestation the syncytiotrophoblast is separated from the nucleated maternal endothelium by
an interstitial membrane. The maternal endothelium of the definitive
placental endothelium becomes enucleated in the Vespertilionidae and
disappears in the Molossidae during later stages of gestation. Most
other families are known to retain a nucleated but variously attenuated
uterine endothelium. See Wimsatt (1958) for a discussion of the
allantoic placental barrier in the Chiroptera.

Parturition
Parturition may occur generally during the day. Certainly there are
obvious advantages to diurnal parturition. Vespertilionids may characteristically assume a horizontal position by grasping a horizontal
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surface with thumbs and feet, or a vertical position ( with head up) by
grasping a vertical surface with both feet and thumbs. The uropatagium
is used to secure the newly born bat. Bats of other families may normally
hang with their heads down during parturition. Kumar (1965) reported
that caged females of Rhinopoma kinneari lay on the floor during
parturition. Labor may vary from 1 ½ minutes (Sherman, 1937) to 30
minutes. Breech presentation is characteristic for vespertilionids with
the possible exception of Nyctalus noctula (see Figs. 3 and 4 in Ryberg,
194 7). Breech presentation occurs also in the Molossidae ( Stephens,
1962 reported about 20 per cent of the births for Tadarida cynocephala
were head first), but head presentation was reported for Pteropidae,
Rhinopomatidae, Rhinolophidae, and Phyllostomatidae ( Jones, 1946;
Kumar, 1965; Ramakrishna, 1950; and Tamsitt and Valdivieso,
1965 b). Whether born by breech or head presentation, the young may
assist in its birth by use of its thumbs or feet. Either the young or
female breaks the amnion and the female may eat the amnion and
placenta. The umbilical cord may serve as a safety line for the newly
born young of some species, the placenta remaining in the female for
perhaps 30 minutes following birth. See Wimsatt (1960) for a discussion of chiropteran parturition.
The chiropteran pelvic girdle is quite small and the term-fetus is
obviously too large to pass through it. The solution to this problem is
simple but I believe it has been generally overlooked by authors speculating on this subject. In females, the right and left halves of the pelvis
are always separated ventrally by a gap of no less than one-half the
least diameter of the girdle. The vagina of a pregnant female is situated
between the unfused pubic bones and as birth approaches, the vagina
stretches in such a way that the young does not pass through the pelvic
girdle at birth but exits craniad to the pelvis.

Care of the Young
Although most bats feed only their own young as do other mammals,
there are bats whose lives are such that a behavioral restriction of this
sort is most inefficient. Texan females of Tadarida mexicana congregate
in colonies of more than 1,000,000 (sometimes more than 20,000,000)
for the purpose of parturition. At birth, a neonate is placed in a group
with other neonates until the group contains a considerable number,
usually more than 3,000. All individuals of a given group are of the
same age and remain together until weaned. Females revisit the group
in which they deposit their young, but do not attempt to nurse particular
they accept any juveniles attempting to nurse.
individuals-instead
Hungry young are quick to attach themselves to any female within
reach. See Davis et al. ( 1962) for further discussion of the reproductive
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behavior of Tadarida mexicana. The description by Dwyer & HamiltonSmith (1965) of Australian maternity colonies of 15,000 to 200,000
adult female Miniopterus schreibersii suggests a female-offspring relationship similar to that of Tadarida mexicana. Groups of nursing young
are sufficiently large that a female would have an extremely difficult
tin1e finding its own young. Miniopterus australis is found in small
numbers with M. schreibersii and has the interesting habit of depositing
its young in groups of young M. schreibersii (Dwyer, 1963a, 1963b,
1965, and 1967). Considering the disproportionate numbers of the two
species in a given nursery colony, it may be unlikely that a postpartum
female M. australis often nurses a young M. australis.
Generally, young bats nurse for periods of from 1 to 3 months following birth and learn to fly and feed before weaning. Most young of
Chalinolophus dwyeri are flying by the age of 3 to 4 weeks (Dwyer,
1966a). Juvenile Myotis lucifugus first restrict their practice-flying to
the attic where they were born, but within a few days are making
practice flights outside the roost (Davis & Hitchcock, 1965). Young
Antrozous pallidus begin flying at an age of about 6 weeks, but continue
nursing for a few days thereafter (Beck & Rudd, 1960). The young of
Pteropus poliocephalus begin flying at the age of about 3 months, and
soon accompany the adult females to their feeding areas (Nelson,
1965b).
I believe the females of some species must certainly teach their
offspring to feed. On several occasions I have caught a juvenile vampire
(Desmodus rotundus) foraging in company with an adult female. On
two occasions in Honduras I caught a flying adult female Diphylla
ecaudata ( also a vampire) with a flying juvenile in attendance. I have
always found adult D. ecaudata intolerant of each other, but I have
found weaned juveniles roosting in company with adult females-adult
females were not in proximity but pairs of an adult female and a juvenile
were scattered about the cave.
PATTERNS

OF REPRODUCTION

Unless otherwise noted, generalizations for bats other than Neotropical species are drawn from data summarized in Asdell ( 1964). If
not cited, general statements concerning Neotropical species are based
on specimens in the Texas Cooperative Wildlife Collection, Department
of Wildlife Science at Texas A&M University. The reproductive habits of
Furipteridae, Thyropteridae, Myzopodidae, and Mystacinidae are
unknown.
Pteropidae
Our knowledge of this large family of some 150 species is restricted
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to mostly incomplete records for a few species of the genera Pteropus,
Epomops, Rosettus, Eidolon, Epomophorus, Cynopterus, Micropteropus, and Macroglossus. Most species are monestrous and monotocous,
but Epomops dobsoni and Pteropus rufus commonly have twins, and
Epomophorus anurus and Cynopterus sphinx are polyestrous. A postpartum estrus and copulation follow shortly after parturition in Cynopterus sphinx (Ramakrishna, 1950).
The uterus is bicornuate; ovulation occurs in either ovary with equal
frequency and probably alternates in monotocous species; and implantation ensues in the corresponding cornu. Implantation is mesometrial
and superficial for Cynopterus sphinx (Moghe, 1956). Moghe also
reported a primitive amnion formed by cavitation, and a definitive
amnion formed by an upgrowth and fusion of the peripheral edge of the
embryonic disc. The maternal endothelium of the definitive placental
stages remains hypertrophied. Gestation varies from 3 ½ months for
Rosettus leschenaulti (McCann, 1940) to 11 months for some individuals of Eidolon helvum (Mutere, 1967). Kulzer (1966) reported
birth by head presentation for Rosettus aegyptiacus.
Eidolon helvum copulates from April to June, but implantation of
the blastocyst is delayed until the October-November rainy season
(Mutere, 1967). The young of E. helvum are born in February or
March and weaned a month later during the April-May rainy season.
Thus the young become independent at a time when vegetation is lush
and food abounds. Gestation periods of more than 5 months are not
uncommon among pteropids and may generally result from delayed
implantation.
Rhinopomatidae
All three species of this family are monotocous and probably
monestrous. Both ovaries are functional, and implantation occurs in
the corresponding cornu. Kumar ( 1965) reported the following for
Rhinopoma kinneari in temperate India: Spermatogenesis occurs during hibernation and the sexes copulate in March as the bats are leaving
their hibernating sites. Ovulation occurs in March after the females
have arrived at their summer roosts. The young are born in late July
and are weaned 4 to 6 weeks later. Parturition requires about 25
minutes and the young are born head-first. The placenta remains
attached to the young until it dries and falls off. Both sexes reach sexual
maturity in the second year.
Emballonuridae
This family of about 50 species occurs between 35° N and 35° S latitude in the Eastern Hemisphere, but is restricted to tropical latitudes in
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the Western Hemisphere. Knowledge of this family results primarily from
a few incidental records of breeding, and Gopalakrishna's ( 1955) study
of Taphozaus longimanus in temperate India where hot summers,
marked rainy seasons, and cool winters prevail. T. longimanus is
monotocous and polyestrous. The uterus is bicornuate, both ovaries are
equally active, and pregnancies alternate between horns of the uterus.
The postpartum estrus occurs shortly after parturition. The American
Rhynchonycteris naso is monotocous and polyestrous (Dalquest, 1957;
TCWC*). This species normally roosts in small, sexually-integrated
groups on the exposed sides of trees, logs, or rocks above water; but
females probably congregate in secretive sites to rear their young.
Dalquest found a small colony of adult females with nursing young in
the hollow of a rotting log. The tropical American Saccopteryx bilineata
and Balantiopteryx plicata are monotocous and almost certainly polyestrous.
N octilionidae
Two species are recognized for this Neotropical family. Both are
monotocous and probably polyestrous, although Hooper and Brown
( 1968) presented data suggesting both had a well defined breeding
season. Two Peruvian specimens (TCWC) of Noctilio leporinus were
lactating and pregnant with midterm fetuses when taken in August.
Field parties from the Department of Wildlife Science have taken
pregnant females of N. leporinus during February, March, October, and
December in Central America. Lactating specimens were taken in April
and July.
Nycteridae
All of the 10 or more species of this family may be monotocous.
Nycteris luteola and N. hispida are definitely polyestrous (Matthews,
1942). The uterus of these two species is bicornuate but lacks a corpus
uteri. The cornua communicate with the vagina by way of separate
cervical canals. The ovaries alternately produce a single ovum, and the
trophoblast resulting from the ovum's fertilization implants •in the
corresponding cornu. The corpus luteum disappears soon after implantation-seemingly an unusual situation even for polyestrous • bats. A
postpartum estrus and copulation shortly following parturition is indicated by Matthew's report of lactating females with early embryos.
Megadermatidae
Megadermatids are probably monotocous and monestrous. The uterus
is bicornuate. Ramakrishna ( 1949) stated that the right ovary of
*"TCWC"=Texas
Cooperative Wildlife Collection, Department
ence, Texas A & M University.
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Megaderma Lyra and M. spasma were nonfunctional and implantation
was always in the left cornu. However, Gopalakrishna (1950) reported
both ovaries of M. Lyra were functional and that antimesometrial
implantation occurred in the respective cornu. Ranaswani & Kumar
(1963) reported a case of twinning for M. Lyra and concluded that
ovulation might occur in both ovaries. McKean & Price ( 1967) reported
an August pregnancy in the left cornu of the Australian Macroderma
gigas. Each of two specimens of Cardioderma car examined by Matthews (1942) had a single, large fetus and two large corpora lutea,
one in each ovary. Each fetus occupied the entire uterus, but the
embryo had implanted in the left horn of one and the right horn of the
other specimen. Matthews' specimens were taken 23 December at
Mto-wa-mbo, Tanzania. If the specimens were representative for this
species, parturition should occur in early January. The young then
would be weaned at the beginning of a rainy period for that area.
Pregnancy occurs more or less in the vernal season of the continent of
occurrence. Sexual maturity is attained in the second year.
Rhinolopbidae
The general reproductive habits are known for only four of the more
than 50 species of the subfamily Rhinolophinae: Rhinolophus ferrumequinum, R. hipposideros, R. rouxi, and R. megaphyllus (Asdell, 1964;
Ramakrishna, 1950; and Dwyer, 1966b). These four are monotocous
and monestrous. The uterus is bicornuate but only the right ovary and
cornu are functional. Graaffian follicles develop in the left ovary but
degenerate without rupturing. The Indian R. tragatus may twin regularly,
so the right ovary is sometimes functional. The Eurasian R. ferrumequinum and R. hipposideros and the Australian R. megaphyllus (Dwyer,
1966b) copulate in the autumn of their respective hemispheres.
Spermatozoa are stored overwinter in vaginal pockets, ovulation and
fertilization occur during the vernal season, and the young are born in
the summer. In Natal, young R. geofjroyi are born in late November
or early December, the estival season for southern Africa (Harrison &
Clancy, 1952). Females of the Indian R. rouxi ovulate without delay
following hibernal copulation, and parturition is vernal, following a
gestation of about 150 days (Ramakrishna, 1950). Rhinolophines
probably carry their young for several weeks and wean them about 8
weeks after parturition. Females have a pair of pubic teats which serve
only as hold-fast organs.
Reproductive data are available for only four of the 59 species of
Hipposiderinae. Probably, hipposiderines are generally monestrous and
monotocous. The East African Triaenops afer is monotocous, and may
be polyestrous but is probably monestrous (Matthews, 1942). Both
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ovaries and cornua are functional. As pregnancy advances, the fetus
comes to occupy the entire uterus, the cornua being no longer visible.
Young T. afer are probably born in early February, shortly before a
rainy period for that area. The young of Hipposideros ater in Queensland, Australia, are born during December (McKean & Price, 1967).
Gestation requires about 90 days for Hipposideros cyclops. The few
records of parturition indicate that the young of several species are
born during the vernal season for their respective hemispheres. Hipposiderine species commonly carry their young attached for some time
after birth. Females have pubic teats which function only as hold-fast
organs.
Phyllostomidae
Most of this family's 140 or more species are polyestrous. These
species are characteristically monotocous, although twinning may occur
on rare occasions (Barlow & Tamsitt, 1968). The Chilonycterinae have
bicornuate uteri, but other phyllostomids have simplex uteri. Tamsitt
& Valdivieso (1963, 1965a, and 1965b) found Artibeus lituratus
polyestrous in Colombia and Goodwin & Greenhall (1961) indicated
a prolonged breeding period for Carollia perspicillata in Trinidad. Based
on data from some 6000 specimens of Central American bats in the
TCWC, 27 species representing the following genera are definitely
polyestrous: Micronycteris, Tonatia, Phyllostomus, Trachops, Glossophaga, Carollia, Sturnira, Uroderma, Vampyrops, Vampyrodes,
Vampyressa, Chiroderma, Artibeus, and Centuria.
The following probably represents a general pattern for most nonchilonycterine species: Spermatogenesis continues throughout the year,
and there is no seasonal separation of the sexes. Both ovaries are equally
functional and may alternate in the production of ova. The blastocyst
is enclosed in a decidua capsularis and implantation is interstitial and
fundal. The placental barrier is endotheliochorial, as is the usual case
with non-molossid bats. Gestation may exceed 5 months. A female
Artibeus lituratus captured by R. K. LaVal in late January 1969
aborted a 25-millimeter fetus 18 April 1969-a term-fetus for this
species is 40 to 48 millimeters in crown-rump length. Females hang in a
normal head-down position at parturition and the young are born by
head presentation. The young are covered with fine hair, and the eyes
are open at birth. Parturition is followed shortly by estrus, ovulation,
and another pregnancy. I suspect that a female is usually pregnant
before her offspring of the preceding pregnancy is weaned. Part of the
preceding is based on personal experience and part on studies by
Hamlett (1934 and 1935), Tamsitt & Valdivieso (1963, 1965a, and
1965b), Wimsatt (19 5 8), and Wislocki (1941).

Published by SMU Scholar, 1970

11

Fondren Science Series, Vol. 1, No. 11 [1970], Art. 12
244

ABOUT BATS

Macrotus waterhousii californicus of temperate North America seems
to have derived an annual reproductive cycle from the normal phyllostomid pattern. In Pima County, Arizona it is definitely monestrousspermatogenesis occurs during summer and autumn and the females
are inseminated during the autumn, concurrent with ovulation (Bradshaw, 1962). Only the right ovary functions. Fertilization follows ovulation, and the trophoderm of the blastocyst invades the uterine endometrium at the fundus of a simplex uterus to form an early placental
association as in most other non-chilonycterines, but further embryonic
development is limited to an increase in the number of cells, with little
differentiation until March. This is the only case of delayed development
reported for the Phyllostomatidae. The young are born in June--8
months after the ova were fertilized.
Species of the Chilonycterinae are monotocous and monestrous, and
the time of breeding seems to vary geographically but perhaps irrespective of season. The young of Chiloncyteris rubiginosa are born during
September in Peru, but 3 to 5 months earlier in Central America and
Mexico. The gestation period for Pteropus suapurensis is about 100
days.
Desmodontidae
Desmodus and Diphylla are monotocous and polyestrous. The breeding habits of Diaemus are unknown. A postpartum estrus follows
parturition in Desmodus rotundus (Wimsatt & Trapido, 1952), and
social habits of this species are such that copulation is insured. The
uterus is bicornuate in Desmodus, but as pregnancy advances the fetus
fills the entire uterus. Both ovaries are functional and probably function
alternately with implantation in the corresponding uterine horn. The
gestation period is unknown, but may be about 5 months (Ditmars &
Greenhall, 1935).
Natalidae
Natalus stramenius is monotocous and probably monestrous in
Mexico and Central America.
Vespertilionidae
data for the temperate members
reproductive
The accumulation of
but specific reproductive studies
considerable,
of this large family is
are uncommon. The reproduc(1952)
al.
et
such as those of Pearson
essentially unknown. Both
are
vespertilionids
tive patterns of tropical
is often restricted to the
implantation
but
functional
usually
ovaries are
uterus.
bicornuate
a
of
right horn
Species of the north temperate zone are monestrous and the annual
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reproductive cycle usually consumes the entire year. Typically, spermatozoa are produced during the summer and stored in the epididymides
until spring. The sexes of some species copulate during the autumn as
individuals are gathered for hibernation, but they may continue copulating occasionally during the winter. Male Plecotus townsendii regularly
copulate with dormant females (Pearson et al., 1952). Vernal copulation also occurs in some species that copulate prior to hibernation,
but most of the individuals involved may be young-of-the-year. Many
temperate species are monotocous, but some normally have two young
per pregnancy, and Lasiurus borealis averages more than two (see
Cockrum, 1955 and McKean & Hamilton-Smith, 1967 in addition to
Asdell, 1964). Eptesicus fuscus has twins in the eastern United States,
but has only a single young per pregnancy in the western United States
(Christian, 1956).
The Miniopterinae (a widespread group of about 10 species) depart
reproductively from the usual vespertilionid pattern. Only the right
ovary and uterine horn are functional. In southern Europe, copulation
of Miniopterus schreibersii in August and September results in fertilization and implantation; but development is slowed by partial hibernation,
and parturition is vernal. In Australia, parturition and time of copulation
vary somewhat with latitude (Dwyer, 1963b and 1965) but copulation
is generally autumnal and parturition vernal or estival. The Australian
M. australis copulates during June and July; fertilization and implantation follow, but development is retarded for about 2 ½ months during
which time individuals are often torpid. M. australis and M. schreibersii
congregate in caves, where they give birth to young in late December
and early January (Dwyer, 1967). Dense concentrations seem requisite
to maintain a suitable temperature for the young.
Some tropical American vespertilionids are probably polyestrous.
Data from Central American specimens in the TCWC indicate that
Myotis elegans and M. nigricans are polyestrous.
Molossidae
this family of 80 or more species is
for
Reproductive information
North American Tadarida (Sherman,
of
restricted mostly to two studies
1937, and Davis et al., 1962). Members of this family are monotocous,
but some are monestrous and others are polyestrous. Those that are
monestrous may have a reproductive cycle similar to that reported for
the North American Tadarida cynocephala: Spermatozoa are produced
during the winter and stored only briefly in the epididymides. The sexes
copulate in February and March; and females give birth to a single
young in May or June after a gestation period of about 90 days. The
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females are sexually mature in their first year, but the males not until
their second year. Parturition for monestrous species may be vernal in
Australia and South America, but unrelated to the vernal season in
India or the rainy seasons in Africa.
Some African species of the genera Tadarida, Chaerephon, and Mops
and the Indian Otomops wroughtoni are polyestrous. The American
genus Molossus is represented by no less than two polyestrous species.
Eumops auripendulus and E. glausinus also are polyestrous. A postpartum estrus may regularly follow shortly after parturition in some
species of both Molossus and Eumops.
CONCLUSIONS

The families Rhinopomatidae, Megadermatidae, and Rhinolophidae
are monestrous. The families Noctilionidae, Nycteridae, Phyllostornatidae, and Desmodontidae are generally polyestrous. Some species of the
families Pteropidae, Vespertilionidae, and Molossidae are monestrous,
whereas other species are polyestrous.
Most Australian and Holarctic bats are probably monestrous and
cyclical with vernal or early estival parturition; although a number of
temperate Indian bats are polyestrous and acyclical, with parturition
occurring at any season of the year. Neotropical bats are predominantly
polyestrous and seasonally acyclical, while polyestry in tropical African
bats depends on familial affinities. Some species are monestrous with
parturition vernal, or related to the rainy seasons. Polyestry is recorded
for some African species of the families Pteropidae, Emballonuridae,
Nycteridae, and Molossidae-apparently
reproduction is acyclical for
these species.
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